ENERGIA

Nakotnes energijas avoti ilgtspéjigam kopienam:

Udenraza tehnologiju attistiba.
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ELEKTROENERGIJAS IZCELSME LV

Latvijas saraZotas un patérétas elektroenergijas 12 ménesu
SALDO - 1625 635 MWh (iztriikums)
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Ml Kopéjais saraZotas elektroenergijas apjomslll Latvijas elektroenergijas patérin$ (neto)
Avots: AST

AS «Augstsprieguma tikls» (AST) majas lapa (https://ast.Iv/lv/electricity-market-
review?year=2020&month=13)

2022

Pateretas elektroenergijas
izcelsme (2020.g.)

1 685 GWh TEC (dabasgaze)
1 685 GWh

TEC elektroenergijas izstrade

BB 23%
2020.gads GWh Zala
eneréija

TEC-1 364 3826 GWh

54%
TEC-2 1321 |mp0rts

1625 GWh
23%

AS «Latvenergo» majas lapa (https:/latvenergo.lv/Iv/par-
mums/razosana)

1626 GWh (imports)
+ 1 685 GWh (fosila d.g.)
3 310 GWh «deficits»

ENERGIJA 2


https://latvenergo.lv/lv/par-mums/razosana

ELEKTROENERGIJAS IZCELSME LV

9.34. Sarazota elektroenergija; 2020
9.34. Produced electricity; 2020

Rigas TEC-2: 1321 GWh
Rigas TEC-1: 364 GWHI

Elektrostacijas veids
Power plant type

Kogeneracijas stacija ar biogazi ka galveno kurinamo /
= CHP plant with biogas as the main energy resource
Kogeneracijas stacija ar Skeldu vai koksnes granulam
ka galveno kurinamo /

CHP plant with woodchips or wood pellets
as the main energy resource

Kogeneracijas stacija ar dabasgazi ka galveno kurinamo /
CHP plant with natural gas as the main energy resource

I Hidroelektrostacija / Hydropower plant
B Véja elektrostacija / Wind power plant

Viena adresé vai zemes vieniba eso3as elektrostacijas apvienotas,
tuvak neka 1 km eso3as véja elektrostacijas apvienotas /

Power plants at the same address or land parcel merged,

wind power plants closer than 1 km merged

o Magistralais gazesvads /
Main gas pipeline

SaraZotas elektroenergijas apjoms, GWh
Amount of electricity produced, GWh

60.01-120.00
30.01-60.00
10.01-30.00
0.01-10.00

Mazajam hidroelektrostacijam un véja elektrostacijam —

obligata iepirkuma ietvaros sarazotais apjoms /

For small hydropower and wind power plants —

amount produced within the mandatory procurement framework

Latvijas statistikas gadagramata, 2021 (https://stat.gov.lv/lv/statistikas-temas/valsts-ekonomika/ikp-gada/publikacijas-un-

infografikas/7251-latvijas-statistikas?themeCode=IR)

2022
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9.29. SaraZota elektroenergija no atjaunigiem energoresursiem (%); 2020
9.29. Share of renewable energy in gross final energy consumption (%); 2020

V&ja elektrostacija
Wind power plants
4.8%

Saules mikrogeneratori un elektrostacijas/
Solar micro-generators and power plants

=

Biogazes kodeneracijas stacijas kopa/
Biogas CHP plants, total
9.5%

Biomasas kogeneracijas |
stacijas un elektrostacijas/
Biomass CHP plants and
electric power plants
14.2%

\ Hidroelektrostacijas kopa/

Hydroelectric power plants,
total
71.4%



KO DARIT?

VANDEL IIl - SAULES PARKS JUTLANDE (DANIJA)

« Teritorija 180 ha (~250 futbola lauk.)
> 500 000 PV panelu

PV jauda: 160 MW

AEP: 152 000 MWh/a = 152 GWh/a
BUvnieciba 0172020 - 12/2021

100% no subsidijam brivs projekts

34 000 majsaimniecibu el. patérins
« 200 000 tCO2 samazindjums

https://vimeo.com/610498642

S
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https://vimeo.com/610498642
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https://vimeo.com/610498642
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KO DARIT?

VEJA ENERGIJA (VENTSPILS PUSE)

Winergy

 Véja turbinas: 9 x 2.3 MW (20.7 MW)
« AEP: no 45 lidz 63 GWh/a (vidé&ji 53

GWh/a)

* Vidéja pilnas noslodze: 2640 h/a
 Darbibas sakums: 2012

2022

Targale (Utilitas)

 V&ja turbinas: 14 x4.2 MW (58.8 MW)
« AEP: 155 GWh/a

* 50 000 m§jsaimniecibu el. pat.

« Darbibas sakums: 2022 (planots)

< Back to report

PRODUCTION MWH

ENERGIJA

Month 2015 2016 2017 2018 2019 2020 2021 Total
January 7527 4550 5564 5005 4413 8390 3366 38,814
February 5120 4802 4230 2359 6410 7638 3444 34,003
March 5888 2381 5500 3882 6917 6477 31,045
April 4676 4683 3656 4369 4651 4971 27,005
May 4633 2381 2454 2,601 4177 4493 20,739
June 4055 3660 4512 3564 2877 2295 20,964
July 4426 2978 2991 2318 3325 4608 20,646
August 2,887 4846 4491 3080 2681 2,000 19,785
September 3184 2700 4075 6371 5085 5274 26,689
October 3116 6432 6423 5455 4995 5370 31,79
November 5898 5187 4403 3,169 3,804 6349 28,809
December 8421 7533 6514 3430 6966 5458 38,321
Total 59,831 51,933 54,814 45603 56,300 63,323 6,809 338,612




CIK AER VAJADZETU? D

i

st 3310 GWh + 152 GWh = ~22 Vandel lll PV parki
180 hax22 = 3960 ha

Ao 3310 GWh + 53 GWh = ~62 Winergy Vé&ja parki
T . 558 (2,3 MW turbinas)

vai

Ao 3 310 GWh + 155 GWh = ~22 Utilitas «Targale» Véja parki
1 . 308 (4,2 MW turbinas)

2022 ENERGIJA 8



UN CIK TAS MAKSA?

Figure 1.4 Global weighted-average total installed costs by technology, 2010-2020
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Source: IRENA Renewable Cost Database

International Renewable Energy Agency (IRENA) (https://www.irena.org/publications/2021/Jun/Renewable-Power-Costs-in-2020)
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KAPITALIZMAKSAS 2020.gada

(USD/kw)

Saule (CSP)
Geotermalie

Véj$ (atkrastes)

Biomasa
Hidro

Véjs (krasta)
Saule (PV)




UN CIK TAS MAKSA?

Figure1.2 Global LCOEs from newly commissioned, utility-scale renewable power generation technologies, 2010-2020
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Source: IRENA Renewable Cost Database

International Renewable Energy Agency (IRENA) (https://www.irena.org/publications/2021/Jun/Renewable-Power-Costs-in-2020)
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AER IZAICINAJUMI

Figure 1 - Sample overview of storage technologies

ELECTRICAL MECHANICAL ELECTROMECHANICAL CHEMICAL THERMAL
Supt.erca- SMES PHS cAgs |Flywheels| Sodium | Lithium | Redox Hydrogen
pacitors Sulfur lon Flow
. Early Early
Maturity Develop- Develop- Commer- Commer- Demon-
. . Mature | Mature commer- . . . commer- . Mature
ing ing - cialised | cialised - stration
cialised cialised
Efficiency  90-95% 95-98% 75-85% 70-89% 93-95% 80-90% & 85-95% 60-85% 35-55% @ 80-90%
Response 8 - :
Time ms <100 ms ' sec-mins = mins ms-secs ms ms-secs ms secs mins
Ufetime, 0. | 20+ | 4060 | 2040 @ 15+ | 1045 @ 515 | 510 >-30 30
Years years years
Storage min-hr  ms-min 4-20hr | 4-30hr = s-hr min-8hr  <8hr <10hr up to hr
duration* months
Discharge ms - ms-8s 1- 1- ms - s-hr  min-hr | s-hr 1- min - hr
time 60 min 24 hs+ | 24 hs+ 15 min 24 hs+
. Depend-
Envnjonmen- None 'Moderate Large Large Almost  Moderate Moderate Moderate . jryo Moderate
tal impact none production
method
https://www.worldenergy.org/assets/downloads/ES_Five_Steps_to_Energy_Storage_-_ENGLISH.pdf
2022 ENERGIJA
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Adapted from the original by Hydrogenious Technologies
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UN CIK TAS MAKSA?

Table 4 Energy Installation Cost (USD/kWh) per Storage Type, i . . N . . . .
(IRENA, 2017) Figure B3.1 Behind-the-meter residential lithium-ion battery system prices in Germany, Australia, France, Italy

and the United Kingdom, 2014-2020

]ﬁnghﬂﬁﬁmﬁfifffw
Worst Reference
- 2016 1050 347 315 Germany 2020/2021.q.
Flow 2030 360 119 108 5500
— 2016 1680 900 525 £ 000 (USD/kWh)
2030 576 309 180 _
_ 2016 438 399 315 S 4500
High- S 2030 197 161 127 = .
S g e
Temperature e 2016 735 363 263 2 4000 1talija 1 069
2030 324 162 116 S °
S 3500 a oo
Flooded LA 2016 473 147 105 3:,, s g . Fra ncua 955
Lead-acid SR s L. = ‘S 3000 s g5 perceltile
2016 473 263 105 2 2681 e . SR
VRLA o = = = 5 a0 T : Lielbritanija 752
2016 340 578 200 2 2 e s - e
P 2030 326 224 77 8 2000 s —= 8 3 Vacija 776
78 2016 1260 1050 473 3 —e T —35— % s : e
e 2030 574 478 215 5 1s00 RN VRN z 3 s Australija 670
2016 340 352 200 5 s = ¥ o - s
NCA S 1000 & H s = 786 776
2030 347 145 82 g __= - S E - -2
2016 340 420 200 Shpercentiiey 8§ & H : £
NMC/LMO 500 s = - — & e —
2030 335 167 79 s &
2016 34 53 2 0 r r r r ' ' ¥ r .
CAES 2030 71 44 2 2014 2015 2016 2017 2018 2019 2020 2020 2021-Q1
A 2016 6000 3000 1500
SR || ep— 2030 3917 1959 979
v 2016 100 21 5
2030 100 21 5 Source: IRENA and EUPD Research GmbH, 2021; and Solar Choice, 2021
https://www.worldenergy.org/assets/downloads/Five_steps_to_energy_storage_v301.pdf International Renewable Energy Agency (IRENA) (https://www.irena.org/publications/2021/Jun/Renewable-Power-Costs-in-2020)
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UDENRAZA RISINAJUMI

Photovoltaics, wind,
hydropower or biomass

Renewable energy source

Electrical grid
Electrolyzer

Renewable energy is
converted to hydrogen by
electrolysis

Hydrogen
storage tank
Fuel Cell System Hydrogen can be stored in
large amounts for extended
Hydrogen powers fuel cells periods of time
P — to generate r;eﬁable, stable,
Data y gawatt:
commercial & industrial - R
buildings, microgrids
Hydrogen
Fuel cell electric refueling station
vehioles Hydrogen Is distributed as
a transportation fuel

2022 ENERGIJA 13



UDENRAZA RISINAJUMI

* MITSUBISHI
POWER

Located in Takasago Machinery Works

Hydrogen Power Validation Facility
(Small- & Middle-size Gas Turbine)

Validation Facility Total Energy Management System
(Combustor for Large-size Gas Turbine)

Hydrogen Power HYDAPTIVE™ STANDARD FLEXIBILITY PACKAGE
(Large-size Gas Turbine) A TOMONI.. | - = '
iE — - - — - j grated thermal cycle opti d
e by TOMONI™ intefligent solutions

Hydrogen Production Facili
1 (Water Electrolysis System) [l S

e —

Electrolyzer Green H: Dnsite Storage Gas Turbines

(Methane Pyrolysis)

Electricity

TAKASAGO
HYDROGEN S
PARK z Il

Image figure (Partly different from the actual layout and configuration)

The Hydaptive™ package accelerates the path toward 100% carbon-free power generation
» Technology adapts as the grid needs larger amounts of energy storage
» Standard packages reduce the cost and complexity of decarbonization
» Integrated technology adds flexibility to existing dispatchable power generation

*1 SOEC: Solid Oxide Electrolysis Cell
*2 BESS: Battery Energy Storage Systems

/‘/ \ \ Hydrogen Production Facility
{ (Water Electrolysis System)

e L=

— Hydrogen Power Validation Facility Power Grid
Water J— J— (Large-size Gas Turbine)

Hydrogen Production

er ' Hydrogen Storage 5
Facility SOEC Facility

Hydrogen Power Validation Facility
— (Small- & Middle-size Gas Turbine)
(Combustor for Large-size Gas Turbine)

o -~ Hydrogen Electricity
Natural Gas Hydrogen Production Facility

(Methane Pyrolysis) *SOEC: Solid Oxide Electrolysis Cell
2022 ENERGIJA 14




Renewable
eneargy production
™ L
— - MEIWE
Y ™ H2

usage

UDENRAZA RISINAJUMI i

ADVANCED CLEAN A mirsugisk
ENERGY STORAGE POWER

Electralyzers convert water
Excess into green hydrogen Green Hydrogen
Renewable for Large-5cale
Energy Applications

oil and gas deposits:
H., CH,and CO,
storage

2022 ENERGIJA 15
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KA IESTARTET UDENRAZA EKONOMIKU?

2022

Hydrogen
Valleys
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KA IESTARTET UDENRAZA EKONOMIKU?

United Kingdom

< HyNet North West
England

- BIG HIT Orkney Islands

Netherlands

-+ HEAVENN

- Hydrogen Delta

= HZ2 Proposition
Zuid-Holland/Rotterdam’

> Port of Amsterdam region’

USA

= ACES, Utah

- Port of Los Angeles,
Shore to Store
Project, California

Chile

=+ Hydrogen Facility
Initiative

2022

Denmark
= HyBalance

Germany
<+ HZ2Rivers/
HZ2Rhein-Neckar

-+ HyBayern Austria

=+ Norddeutsches > WIVA P&G
Reallabor o

- eFarm o

= Hyways e 4

for Future //

Spain
- Green Hysland
Mallorca

= Basque Hydrogen
Corridor’

France

= Zero Emission Valley
Auvergne-Rhone-Alpes

= Normandy Hydrogen
Deployment Plan

< Hydrogen Territory Bour-
gogne Franche Comté

= CEOG, French Guiana

Europe [IPCEI]

= Blue Danube

- Black Horse

- Green Octopus

- Green Crane

- Sines Industrial Hub

Thailand
- Phi Suea House

Japan
= FH2R Fukushima

China

= Pearl River Delta
(Foshan)

= Beijing-Zhangjiakou

-+ Rugao

»

Italy Australia

=+ South Tyrolean
Hydrogen Valley

-)

Oman
-+ Green Hydrogen &
Chemicals Oman’

- Neoen Crystal Brook

Energy Park
Eyre Peninsula
Gateway

ENERGIJA
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Hydrogen Valleys

Countries

32,541

Total investment (M€)

Suomi /
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Sverige
CaHkT-
Oslo ® Netepbypr
' Helsinki
®
Stockholm Eesti
Latvija
United Kingdom ®
3 Lietuva Mocksa
-G itoin
Eire / Ireland benapyce
Berlin
[
- London Polska
3 schland
°
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Paris e\‘“’ {
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RENEWABLE ELECTROLYSIS STORAGE APPLICATIONS

)
Das Verbundvorhaben ,,eFarm ARG B DG

Wasserstoffmobilitat in Nordfriesland

KA 1ZSKATAS UDENRAZA IELEJA? =
! el Uy =dJ)
(p‘D; réfuveumgsta Blssss:
E-FARM (VACIJA - ZIEMEL FRISIJA v )
( J g J ) Hape ,:@ . [

eFarm projekts nodrosSina 100% «zalo» vietéjas
izcelsmes H2, kurs ir razots no véja un saules
enerdijas. ST vietéja apgade rada iespéjas
kompanijam un pilsoniem iegadaties H2 transporta
[idzeklus.

5 ME100/350
Electrolysers

Hydrogen value chain for the project “Hydrogen Infrastructure Project eFarm”

« 5 H2 raZotnes - elektrolizeri (1.125 MW kopéja jauda)
izvietotas netalu no esoSajiem véja parkiem

» 2 H2 uzpildes stacijas

* 2 H2 degSunu sabiedriskie autobusi

« 30 H2 degSinu vieglie auto

» Projekta ievieSana: 03/2017 - 2022

« Satuss: darbojas (kop$ 11/2020)

« Kopégjais budzets: 16 M€

» Nacionalais finanséjums: 8.0 M€
https://energie-fr-de.eu/fr/manifestations/lecteur/conference-sur-stockage-comme-vecteur-de-
flexibilite-pour-la-transition-energetique.html?file=files/ofaenr/02-

conferences/2019/190925 conference_stockage_flexibilite/Presentations/09_Andre_Steinau_GP_Joul
e_DFBEW_OFATE.pdf



http://www.hybalance.eu/




H2 UN SINTETISKAS DEGVIELAS

Kompanijas RavenSR tehnologija lauj

parstradat:
ATKRITUMI - Municipalos sadzives atkritumus (MSW)
- Biologisko (édiena) atkritumus,
- Biomasa (koksnes) atkritumus,
- Mediciniskos atkritumus,
- lzqgaztuvju gazi (metanu),
ar Tvaika / CO2 reformésanas tehnologiju

(augstas temperatioras termala parstrade ar
bez-sadeg3anas tehnologiju) un raZot:
- Udenradi,
- Sintétiskas degyvielas:
- Dizeldegyvielu,
- Aviacijas degvielas (Jet A, Jet B, JP-8)

50 T ATKRITUMU => 4,5 T/H2 DIENA
~ 100 SMAGO AUTO H2 PATERINS

2022 ENERGIJA




DECENTRALIZACIJA - ENERGOKOPIENAS

SIMRIS (ZVIEDRIJA)

e
SDETI : :
1400 Wind turbine Backup generator
04 500 kW 480 kW
' A 1,5GWh/a

2

Households Lithium-ion battery
800 kW 800 kW/0,33 MWh
2.1 GWh/a Main grid Redox Flowbattery
connection 200 kW/1,05 MWh

2\

https:/www.youtube.com/watch?v=p1PFfv73nnU

https://we-blog.eon.com/en/we-blog/simris.html

https://interflex-h2020.com/interflex/project-demonstrators/sweden-simris/

2022 ENERGIJA



https://we-blog.eon.com/en/we-blog/simris.html
https://we-blog.eon.com/en/we-blog/simris.html
https://interflex-h2020.com/interflex/project-demonstrators/sweden-simris/

DECENTRALIZACIJA - ENERGOKOPIENAS

https://vimeo.com/394946893

ENERGIJA


https://vimeo.com/610498642

ENERGOKOPIENAS

BY 2050

N3
L -
[wiLLion § :

SAITES
COME-RES:

https://come-res.eu/
RESCoop:
https:/www.rescoop.eu/
SCORE:

https:/www.score-h2020.eu/

Compile:

https://www.compile-project.eu/

ENERGIJA
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https://come-res.eu/
https://www.rescoop.eu/
https://come-res.eu/
https://www.compile-project.eu/
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Kaspars Liepins
kls@h2latvia.onmicrosoft.com

+371 29536037

https://www.linkedin.com/in/kaspars-
liepins-33442142/




